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(54) TRAVELING BODY IDENTIFICATION DEVICE 

(57)Abstract: 

PURPOSE: To transmit data properly to a plurality of 
responding equipment existing within a communication 
region. 

CONSTITUTION: A start signal is output from a 
transmission antenna 22 of an interrogator 10 and then 
returning timing is randomly changed by using random 
numbers when a responding equipment 30 receives the 
start signal and then start response signal is output from 
a transmission/reception antenna 5. The interrogator 10 
stores the ID code included in the start response signal 
received by a transmission and reception antenna 26 at 
a storage circuit 36. A signal processing circuit 12 
transmits instruction/data to the responding equipment 
with the ID code successively according to the ID code 
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being stored in the storage circuit 36 from the transmission antenna 22. The responding 
equipment 30 stops transmission of the start response signal for a certain amount of time 
when communication is made properly. Since the returning timing is changed randomly, the 
probability of collision of start response signal is reduced. Also, since the ID code is stored in 
the order of reception, data can be transmitted properly to a plurality of responding equipment 
existing within the communication region. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A mobile identification unit comprising: 

An interrogator provided with a transmitting means which transmits an identification signal 
which memorized an identification signal included in a received starting reply signal to a 
memory measure memorized by specified order, a seizing signal, and a memory measure, and 
a random number generating means which generates a random number used as criterion data 
with which a starting reply signal of a transponder is delayed. 

A transponder provided with a return stop means to stop return of a fixed time starting reply 
signal when a transmitting means which returns a starting reply signal which changes returning 
timing at random and includes an identification signal when a starting reply signal is received, 
and communication are performed normally. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]ln this invention, a mobile identification unit is started, and it starts with 
the seizing signal from an interrogator in more detail, and the subcarrier (a continious wave, 
i.e., CW wave) from an interrogator is modulated and returned with stored data. 
Therefore, it is related with the mobile identification unit which carries out data communications 
and which is used for a vehicle discrimination system, a Point Of Distribution system, etc. 

[0002] 

[Description of the Prior Art]The mobile communications system which communicates by 
Hazama of the communication apparatus (interrogator) formed in the fixed side and the simple 
communication apparatus (transponder) formed in the mobile side called Doug attracts 
attention, For example, a question signal is transmitted from an interrogator towards the 
transponder which the transponder or human being attached to the mobile which advanced 
into the communication region carries, and it is used for the use of the mobile identification unit 
etc. which recognize a mobile or human being by non-contact with the recognition signal 
returned from a transponder. 

[0003]ln carrying out data communications in this mobile identification unit, Conventionally, 
make the ID code (identification signal) peculiar to a transponder memorize, and the data 
request signal which attached the ID code of the transponder which wants to communicate 
from an interrogator is transmitted, The art using an ID code to which only the transponder 
which corresponded with the own ID code transmitted data is known (JP,63-5286,A and JP.1- 
314985.A). An interrogator transmits the short prior signal which is about 1 bit, and the 
transponder which received this prior signal returns the short reply signal which is same about 
1 bit, The art using the about 1-bit signal with which an interrogator transmits and carries out 
the data communications of the data request signal to the transponder in which communication 
was materialized by this is proposed (JP.63-13978.A). The art of setting up the time delay 
which changes with transponders to the signal which makes a transponder an operating state, 
and preventing a communicative collision by changing the transmission time of a reply signal 

mhtml:file://C:\Documents%20and%20Settings\jdroniak\Local%20Settings\Temp\Tempor... 11/5/2008 



JP-A-H06-201821 



Page 4 of 23 



according to this time delay and of using a time delay is also proposed (JP,1-280274,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional technology using the 
above-mentioned ID code, when it becomes impossible to specify an order of the transponder 
which the number of transponders increases and advances into the communication region of 
an interrogator, there is a problem of communication becoming impossible as a matter of fact. 
Although two or more transponders which advanced in general simultaneous into the 
communication region of an interrogator become a thing which transmit a starting reply signal 
in general simultaneous respectively and to do in the art using the about 1-bit above- 
mentioned signal, In order for the starting reply signal to contain the ID code which can identify 
each transponder, for a certain amount of [ this / since this is impossible in 1 bit ] data length to 
be needed and for transmission of this to take a certain amount of time, Since the starting reply 
signal transmitted in general simultaneous collides and the interrogator cannot identify a 
starting reply signal, there is a problem that data communications are impossible. Since the 
case where the transponder with which a time delay overlaps exists in a communication region 
simultaneously occurs and a time delay is a value (value using a serial number etc.) peculiar to 
a transponder in this case, when the number of transponders increases in the art of using a 
time delay, The transponders which the collision of the starting reply signal generated once will 
always continue a collision, and they have a problem of normal communication becoming 
impossible. In the method of making it changing based on the random number which 
generated the time delay with the random number generation machine which it has in a 
transponder. Since it is most which restricts the current supply to CPU except the time of 
communication in order that a transponder may reduce the power consumption, and carries 
out current supply at the time of starting, When each transponder is generating the random 
number with the same random number generation algorithm, by the transponders which 
always became the same value and the collision of the starting reply signal generated once, 
the random number generated will always continue a collision and has a problem of normal 
communication becoming impossible as for this. 

[0005]Also to the unspecified and multiple transponder provided with the identification signal 
which was made that the above-mentioned problem should be solved and exists in the 
communication region of an interrogator, identify these all correctly, and this invention carries 
out data communications, and. It aims at providing the mobile identification unit which enabled 
it to communicate by reducing the probability of a collision of the reply signal of a transponder. 
[0006] 

[Means for Solving the ProblemJTo achieve the above objects, a memory measure which 
memorizes an identification signal included in a starting reply signal which received this 
invention by specified order, An interrogator provided with a transmitting means which 



mhtml:file://C:\Documents%20and%20Settings\jdroniak\Local%20Settings\Temp\Tempor... 11/5/2008 



JP-A-H06-201821 



Page 5 of 23 



transmits an identification signal memorized to a seizing signal and a memory measure, and a 
random number generating means which generates a random number used as criterion data 
with which a starting reply signal of a transponder is delayed, When a transmitting means 
which returns a starting reply signal which changes returning timing at random and includes an 
identification signal when a starting reply signal is received, and communication are performed 
normally, it constitutes including a transponder provided with a return stop means to stop 
return of a fixed time starting reply signal. 
[0007] 

[FunctionJThe interrogator of this invention is provided with the memory measure, the 
transmitting means, and the random number generating means, and the transponder is 
provided with the transmitting means, the return stop means, and the memory measure of a 
random number. If the transmitting means of an interrogator transmits a seizing signal, a 
transponder will receive this seizing signal, The transmitting means of a transponder returns 
the starting reply signal which changes returning timing at random based on the random 
number transmitted from the interrogator at the time of initialization of the transponder 
memorized by the memory measure, and includes an identification signal, when a seizing 
signal is received. Thus, since returning timing changes at random and a starting reply signal 
is returned, even if it is a case where the probability that a starting reply signal will collide was 
reduced, and a starting reply signal collides, it can communicate by reducing the probability of 
a collision after that. The memory measure of an interrogator memorizes the identification 
signal included in the received starting reply signal by specified order, and the transmitting 
means of a memory measure transmits the identification signal memorized to the memory 
measure. A return stop means stops return of a fixed time starting reply signal, when 
communication is performed normally. Thus, by stopping return of a fixed time starting reply 
signal, when an identification signal is memorized by specified order and communication is 
performed normally, When it becomes impossible to specify the transponder which advances 
into the communication region of an interrogator, all unspecified and multiple transponders can 
be identified correctly and data communications can be carried out. 
[0008][The means of others for solving a technical problem] The mobile identification unit of 
this invention can be considered as the composition whose random number used as the base 
to which the returning timing of the starting reply signal of the above-mentioned transponder is 
changed at random is a random number transmitted from the interrogator at the time of 
initialization of the transponder carried out in advance of use. 

[0009]The random number sequence which the mobile identification unit of this invention 
makes the maximum the number of the transponders which want to identify at once the 
random number generated by the above-mentioned random number generating means with 
the mobile identification unit, and is transmitted to a transponder can be considered as the 
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composition which two or more said random numbers were made to follow. 
[0010]The mobile identification unit of this invention can consider the initializing instruction of a 
transponder as the composition using time information when transmitting from an interrogator 
as a random number generated by the above-mentioned random number generating means. 
[001 1]A repeating cycle when transmitting a seizing signal from the above-mentioned 
interrogator the mobile identification unit of this invention And the transmitting station important 
point time of the starting reply signal from one transponder, A product with the maximum 
number of a transponder to identify by one seizing signal transmission can be constituted in 
the seizing signal transmission method of the mobile identification unit made into a time 
interval at the minimum. 

[0012]The mobile identification unit of this invention can be considered as the composition of 
the proper nonrandom assortment of the above-mentioned composition, without restricting to 
the above-mentioned composition. 

[0013]The mobile identification unit of this invention which consists of the above-mentioned 
composition does so the above or an after-mentioned operation and effect, and the almost 
same operation effect. 
[0014] 

[Example]With reference to drawings, one example of this invention is described in detail 
below. This example is what applied this invention to what is called a tag communications 
system, and as shown in drawing 1 , it is provided with the interrogator 10 arranged at a fixed 
side, and the transponder 30 attached to mobiles, such as an assembly which moves in a 
factory line, and a car it runs. 

[0015]The interrogator 10 is provided with the digital disposal circuit 12 constituted including 
the microcomputer. The digital disposal circuit 12 is connected to the sending circuit 14 which 
transmits a data request signal (communication request signal) including the seizing signal and 
command which are shown in drawing 4 , and the clock generation circuit 16 which inputs a 
predetermined clock into the sending circuit 14, and changes signal transmission speed. The 
random number generating circuit 60 which generates the random number for giving the 
peculiar random number of a transponder at the time of initialization of a transponder, and the 
store circuit 36 memorized in the order which received the received ID code (identification 
signal) are connected to the digital disposal circuit 12. The clock generation circuit 16 is 
connected to the sending circuit 14. The sending circuit 14 is connected to the transmission 
antenna 22 via the mixer 18. The subcarrier generation circuit 20 which generates the 
subcarrier of predetermined frequency is connected to the mixer 18, The mixer 18 mixes the 
subcarrier inputted from the signal inputted from a sending circuit, and the subcarrier 
generation circuit 20, and modulates the subcarrier inputted from the subcarrier generation 
circuit 20 by the signal inputted from the sending circuit 14. From the transmission antenna 22, 
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the modulated wave modulated by doing in this way is transmitted as an electric wave. 
[001 6] Input a subcarrier into the subcarrier generation circuit 20 from the subcarrier generation 
circuit 20, and the subcarrier unbecome irregular is transmitted to it from the transmitting 
antennas 26, and the transmission and reception circuit 24 which takes out an ID code from 
the modulated wave which was modulated and returned from the transponder 30 and was 
received with the transmitting antennas 26 is connected. This transmission and reception 
circuit 24 is connected to the digital disposal circuit 12. 

[0017]The transponder 30 is provided with the receiving antenna 32 which receives the 
modulated wave modulated with the seizing signal and data request signal which were 
transmitted from the transmission antenna 22. The receiving antenna 32 detects the 
modulated wave received with the receiving antenna 32, and is connected to the detector 
circuit 34 which acquires a seizing signal or a data request signal. It is connected to the 
switching circuit 40 via the seizing signal receiving circuit 38, and the detector circuit 34 is 
connected to the digital disposal circuit 46 constituted including the microcomputer via the data 
signal receiving circuit 44. 

[0018]The seizing signal receiving circuit 38 comprises the amplifying circuit A1 which 
amplifies the seizing signal of the low speed detected in the detector circuit 34, and the 
comparator C1 for the signal transformation to the logic level connected to the latter part of the 
amplifying circuit A1 , as shown in drawing 2 . 

The outgoing end of the comparator C1 is connected to the control terminal P3 of the switching 
circuit 40. 

Although drawing 2 explained the example which connects the outgoing end of the amplifying 
circuit A1 to the control terminal P3 via the comparator C1 , as a dashed line shows, the 
amplifying circuit A1 may be connected to the control terminal P3 of the direct switching circuit 
40 at drawing 2 . 

[0019]The data signal receiving circuit 44 comprises the amplifying circuit A2 which amplifies 
the high-speed data request signal detected in the detector circuit 34, and the comparator C2 
for the signal transformation to the logic level connected to the latter part of the amplifying 
circuit A2. 

The comparator C2 is connected to the digital disposal circuit 46. 

[0020]The amplifying circuit A1 , the frequency of the input signal of A2 and the amplifying 
circuit A1, the frequency band of A2, and the relation with a profit (gain), As shown in drawing 
3, in the amplifying circuit A1 included in the seizing signal receiving circuit 38, are the 
composition that only the low frequency band which covers the frequency of a low-speed 
seizing signal can acquire a profit, but. The amplifying circuit A2 included in the data signal 
receiving circuit 44 is composition which has a predetermined profit to the high frequency band 
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which covers the frequency of high speed data. Here, a low speed means the case where a 
seizing signal is later than the access speed of a data request signal, and, as for a high speed, 
means the case where the access speed of a data request signal is quicker than the access 
speed of a seizing signal. For example, the access speed of a seizing signal says that the 
seizing signal of a low speed and a data request signal is high-speed by several K bps or less, 
respectively at the time of access speed with the access speed of several [ greater than ] K 
bps of a data request signal. The frequency band which can transmit and receive a low-speed 
seizing signal without distortion as frequency is low. It says that it is (for example, a frequency 
band of tens of kHz or less), and says that that a frequency band is high is a frequency band 
(for example, frequency band over tens of kHz) which can transmit and receive a high-speed 
data request signal without distortion. 

[0021]The cell 42 is connected to the above-mentioned seizing signal receiving circuit 38 and 
the switching circuit 40, and the power supply is always supplied. 
[0022]The sending circuit 50 which transmits the data request signal containing the store 
circuit 48 and ID code which memorized the data of the ID code for identifying a transponder, 
etc. to the digital disposal circuit 46, and the switching circuit 40 are connected. The storage 
area E1 which memorizes a random number at least, and the storage area E2 which 
memorizes an ID code are established in this store circuit 48. The transmitting antennas 52 are 
connected to the sending circuit 50, and this sending circuit 50 modulates the subcarrier which 
is not modulated [ which was received with the transmitting antennas 52 ] with the starting 
reply signal and data signal from the digital disposal circuit 46, and returns it via the 
transmitting antennas 52. Since the data signal receiving circuit 44, the digital disposal circuit 
46, the store circuit 48, and the sending circuit 50 are connected to the cell 42 via the switching 
circuit 40, only when one [ the switching circuit 40 ], a power supply is supplied to these 
circuits. The switching circuit 40 is connected to the digital disposal circuit 46 with the control 
line. 

When communication is completed and the power OFF command from fixed time lapse of after 
or an interrogator is received, the switching circuit 40 is operated with the control signal from a 
digital disposal circuit, and the power supply to the data signal receiving circuit 44, the digital 
disposal circuit 46, the store circuit 48, and the sending circuit 50 is turned off. 

[0023]An operation of this example is explained, taking for an example the case where five 
transponders (1) - (5) respectively attached in the communication region R of the interrogator 
10 at the movable matter object exists, and explaining the communication control routine of the 
digital disposal circuits 12 and 46 hereafter, as shown in drawing 8 . Drawing 5 shows the main 
routine of the digital disposal circuit 12 of the interrogator 10, judges whether it is transmit 
timing in Step 100, and judges whether in Step 102, the ID code is memorized in the store 
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circuit 36 at the time of transmit timing. Since it is the first communication when the ID code is 
not memorized, in Step 104, with a control signal, the output clock of the clock generation 
circuit 16 is set as predetermined low frequency, and a seizing signal is outputted to the 
sending circuit 14. A seizing signal is inputted into the mixer 18 as a pulse form seizing signal 
shown in drawing 4 in sync with the clock from the clock generation circuit 16. The mixer 18 
transmits the modulated wave which modulated the subcarrier of the predetermined frequency 
generated in the subcarrier generation circuit 20 with the seizing signal as an electric wave 
from the transmission antenna 22. 

[0024]Without modulating the subcarrier which operated the transmission and reception circuit 
24 with the control signal in Step 106, and was generated in the subcarrier generation circuit 
20, it is made to follow a seizing signal and is made to transmit from the transmitting antennas 
26, after the digital disposal circuit 12 transmits a modulated wave from the transmission 
antenna 22. Erasing processing of an ID code which carried out specified time elapse in the 
following step 1 14 from the time of memorizing in the store circuit 36 at which it memorized is 
performed (since the ID code is not memorized in the store circuit 36 when transmitting the 
modulated wave modulated with the seizing signal, this erasing processing is not performed), It 
returns to Step 100. Thus, the interrogator 10 carries out repeating transmission of the 
subcarrier which is not modulated [ which follows the modulated wave modulated with the 
seizing signal of the low frequency wave, and this modulated wave ] with the constant period 
which becomes settled in transmit timing. Although the subcarrier of the modulated wave 
which transmits from the transmission antenna 22, and the subcarrier which is not modulated 
[ which transmits from the transmitting antennas 26 ] were made into the same frequency in 
this example, the subcarrier from which frequency differs respectively may be used using two 
subcarrier generators which generate the subcarrier of different frequency. 
[0025]Since transponder (1) - (5) respectively attached to the mobile exists in the 
communication region R of the interrogator 10 as shown in drawing 8 , the modulated wave 
transmitted from the transmission antenna 22 by the receiving antenna 32 of transponder (1) - 
(5) is received. This modulated wave is detected by a transponder (1) - (5) each detector 
circuit 34, and is inputted into the seizing signal receiving circuit 38 and the data signal 
receiving circuit 44. By this, and it supplies a power supply to the data signal receiving circuit 
44, the digital disposal circuit 46, the store circuit 48, and the sending circuit 50. [ the seizing 
signal receiving circuit 38 ] [ the switching circuit 40 ] Each digital disposal circuit 46 of 
transponder (1) - (5) performs the main routine shown in drawing 7 by supply of this power 
supply. Each transponder (1) Since the main routine of - (5) is the same, below, the main 
routine of one transponder is explained. Here, the case where it is considered as the maximum 
number with ten pieces of the transponder which uses a random number value as time 
information, and can be identified at once within the communication region R of an interrogator 
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is explained to an example. In this case, as a random number, it becomes ten single digit of 0- 
9. It is judged whether the signal received in Step 126 is a seizing signal. When it is judged 
that it is a seizing signal, it is judged whether it is the seizing signal first received in Step 128. 
At the time of the seizing signal received first, the number of the top beam showing the time 
information which is the random number sequence transmitted from the interrogator at the time 
of initialization memorized in Step 130 in the store circuit 48 of a number is read as a random 
number, and a time delay is calculated using the random number of a step 134 smell lever. 
That is, if the number of the time information at the time of initialization becomes, for example 
for 15:46 38 seconds by 24 time displays, it will read the number 1 of the most significant digit 
of the number of 1-5-4-6-3-8 as a random number, and will calculate time delay T 1 at the time 

of starting according to the following formulas using the number 1 of the top beam. 
T^lx^+alpha) ...(1) 

However, t Q is the pulse width of return time, i.e., the starting reply signal mentioned later, and 
alpha is a constant. 

[0026]The ID code (at the example shown in drawing 1 1 , it is ABC1239) which specifies the 
transponder 30 memorized in the store circuit 48 in the following step 136 is read, It is judged 
whether in Step 138, time delay T 1 has passed at the end time of a seizing signal, i.e., falling 

of a seizing signal, When it time-delay-T^ -passes, by inputting into the sending circuit 50 the 

starting reply signal which contains an ID code in Step 140, a subcarrier is transmitted by 
modulating the subcarrier which is not modulated [ which was received by the transmitting 
antennas 52 ] with a starting reply signal. Drawing 12 shows the example of this starting reply 
signal, and this starting reply signal is constituted so that a synchronization code, start code 
STX, an ID code, a check code, and end code ETX may be made to arrange in order and an 
overall length may become return time t Q . Thereby, reception of a seizing signal will transmit a 

starting reply signal to the timing shown in drawing 10 . By drawing 10 , the transponder (1) 
showed the example which transmits a starting reply signal first. 

[0027]With the transmitting antennas 26, the interrogator 10 receives the modulated wave by 
the starting reply signal from the transponder 30, and incorporates a starting reply signal into 
the digital disposal circuit 12 via the transmission and reception circuit 24. By inputting this 
starting reply signal into the digital disposal circuit 12, the interruption routine shown in drawing 
6_is started, and it is judged whether the ID code contained in the starting reply signal in Step 
120 is already memorized by the memory measure 36. When a return is carried out to the 
main routine of drawing 5 as it is and the received ID code is not memorized, without 
memorizing when the received ID code is memorized, an ID code is memorized in the order 
which received to the storage area of the memory measure 36 in Step 122. All the ID codes 
that received between the time t2 to be shown in drawing 10 are memorized by the memory 
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measure 36. In the above-mentioned example, since transponder (1) - (5) exists in the 
communication region R, if all the starting reply signals from transponder (1) - (5) are received 
between the time t2, the order which all the ID codes of transponder (1) - (5) received will 
memorize. Drawing 9 shows the memory state of the memory measure 36, and is a 
transponder (1) and a transponder (4)... A starting reply signal is received in order of a 
transponder (2), and the state where the ID code was memorized in this order is shown. 
Therefore, the beam of the beginning of the ID code of the transponder (1) which received first 
will be memorized by the start address As, and the beam of the end of the ID code of the 
transponder (2) which received at the end will be memorized in the end address Ae. 
[0028]lt is judged whether if it is judged at Step 100 of drawing 5 that it is transmit timing after 
transmitting a seizing signal, the ID code is memorized in Step 102, If the ID code is 
memorized, in Step 108, an ID code will be read from the start-address As side, The ID code 
memorized is shifted so that the beam of the end of the ID code which the beam of the 
beginning of the ID code memorized by the next of the ID code read in Step 110 located for 
which and read to the start address As may be located in the end address Ae. In the following 
step 1 12, a control signal is outputted to the clock generation circuit 16, and the data request 
signal containing the ID code which set the output clock of the clock generation circuit 16 as 
high predetermined frequency, and read it is outputted to the sending circuit 14. A data request 
signal is inputted into the mixer 18 as a pulse form data request signal shown in drawing 4 in 
sync with the output clock of high frequency, and is transmitted as an electric wave which 
modulated the subcarrier from the subcarrier generation circuit 20 with the data request signal 
from the transmission antenna 22. 

[0029]At the following step 106, like the above, the subcarrier unbecome irregular is 
transmitted from the transmitting antennas 26, and erasing processing of an ID code which is 
carrying out specified time elapse from the time of memorizing to the memory measure 36 in 
Step 1 14 is performed, and it returns to Step 100. 

[0030] It is received by the receiving antenna 32 of the transponder 30, and the electric wave 
which modulated the subcarrier transmitted by processing of Step 112 from the transmission 
antenna 22 with the data request signal is detected in the detector circuit 34, and is inputted 
into the data signal receiving circuit 44. The data signal receiving circuit 44 inputs the data 
request signal from the detector circuit 34 into the digital disposal circuit 46, and the digital 
disposal circuit 46 judges whether it is a seizing signal in Step 126 of drawing 7. In this case, 
since it is a data request signal, the ID code contained in the data request signal which he 
followed to Step 142 from Step 126, and was received judges whether it is in agreement with 
the ID code memorized in the store circuit 48, and. When an ID code is in agreement, it judges 
what kind of data request signal it is, and processing according to a data request is performed. 
That is, when it is the demand which a data request writes in, a data part is memorized to the 
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store circuit 48, and in being read data, from the prescribed address of the store circuit 48, 
required data is read and it transmits a data signal via the sending circuit 50 and the 
transmitting antennas 52. In the following step 144, it is judged whether communication was 
normally performed using the error detecting code etc. When communication is performed 
normally, even if it receives the seizing signal from an interrogator by stopping fixed time 
communication in Step 144, it is made, as for fixed time, not to return a starting reply signal. 
Thus, since he is trying not to return a starting reply signal, the back fixed time to which 
communication was carried out normally can reduce the probability of a collision of the starting 
reply signals by many starting reply signals being returned, when many transponders exist in 
the communication region of an interrogator. 

[0031]Since a data request signal is outputted to the sending circuit 14 in Step 112 when it is 
judged that the ID code is memorized at the above-mentioned step 102, When all the 
transmission of the ID code memorized in the store circuit 36 is ended and it is judged as 
transmit timing at Step 1 00, the modulated wave modulated with the seizing signal as 
explained above, and the subcarrier unbecome irregular are transmitted again. 
[0032]On the other hand, when a starting reply signal collides with the starting reply signal of 
other transponders, since the interrogator 10 cannot receive correctly the starting reply signal 
from a transponder transmitted to the timing which the collision generated, the ID code of the 
transponder which collided to the memory measure 36 is not memorized. Therefore, only the 
ID code of the transponder which has received the starting reply signal without colliding 
between timing t 2 which receives the starting reply signal of the transponder to the seizing 

signal from a question box is memorized by the memory measure 36 in order of reception. 
After completing communication with the transponder of all the ID codes memorized by the 
memory measure 36 and eliminating all the ID codes, it is judged that the ID code is not 
memorized in Step 102, and a seizing signal is again transmitted like the above in Step 104. 
Although it is received by the receiving antenna 32 of the transponder 30 and this seizing 
signal is inputted into the digital disposal circuit 46 through the detector circuit 34 and the data 
signal receiving circuit 44, Although the transponder 30 already returned the starting reply 
signal, since it received the seizing signal again, It is judged that it is not reception of the first 
seizing signal in Step 128, The number of the beam of the 2nd place is read from the top of the 
random number sequence (here, the example used as a random number shows several 
characters each of the time information at the time of initialization) memorized in Step 132 in 
the storage area E1 of the store circuit 48 as a random number, A time delay is calculated 
using the random number of a step 134 smell lever. That is, if the number of the time 
information at the time of initialization becomes for 15:46 38 seconds by 24 time displays as 
mentioned above, it will read the number 5 of the beam of the 2nd place from the top of the 
number of 1-5-4-6-3-8 as a random number, and will calculate time delay T 2 at the time of 
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starting according to the following (2) types. 
T 2 =5x (t 0 +alpha) ... (2) 

Time delay T 3 of the 3rd henceforth - T g are as follows. 
T 3 =4x (t Q +alpha) 
T=6x (t 0 +alpha) 
T g =3x (t Q +alpha) 
T 6 =8x(t 0 +alpha)... (3) 

4, 6, 3, and 8 in time delay T 3 - T g show respectively the number of the 3rd place, the 4th 

place, the 5th place, and the lowest beam from the top of the above-mentioned number. Time 
delay T 2 at this time - T g are at the end time of a seizing signal, i.e., the time on the basis of 

falling, as shown in drawing 10 . Although a random number is read from the top of the storage 
area E1 of a random number sequence here, it is not bound at all by this, and you may read 
sequentially from a beam peculiar to the lowest or its transponder. 
[0033]As explained above, according to this example. It constitutes so that a seizing signal 
may be again transmitted from an interrogator after a starting reply signal's changing returning 
timing at random using a random number and communicating with all transponders with the ID 
code memorized and memorized in the order which received the ID code from a transponder, 
And since the transponder has stopped transmission of the back fixed time starting reply signal 
with which communication was performed normally, even if the unspecified and multiple 
transponder exists in the communication region of an interrogator, all the transponders can be 
identified, and it can decrease the probability that communication will collide, and can perform 
data communications correctly. 

[0034]When applying this example to the automatic accounting system in the traffic field, the 
number of the transponders which exist simultaneously in one communication region of an 
interrogator is a grade some at most. Therefore, some transponders can be identified and what 
is necessary is just to be able to communicate. For this reason, even if it uses a simple value 
which is different by each transponder called the initialization time which comprises six random 
numbers which considered it as the maximum number with ten pieces of ******** discriminate 
by one seizing signal transmission, and used ten kinds of numbers to 0-9 as each random 
number as a random number sequence, Probability that a starting reply signal will collide 
continuously 6 times or more can be made below into 10 " 6 grade from 10 " 5 . Since 
initialization time differs [ transponder / each ] in a value, it does not need to give a code which 
is conscious beforehand and is different in each transponder. 

[0035]Here, the random number sequence memorized by storage area E explains the 
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generation method, although transmitted from an interrogator at the time of initialization before 
use of a transponder. Each random number initializes a transponder, and when transmitting 
the command which writes in the ID code to it, and a random number sequence, it is generated 
by the random number generating circuit 60 in the interrogator 10. The digit number which can 
express the value which makes the maximum maximum number-1 of the transponder 
simultaneous in the communication region R of an interrogator which may exist in a random 
number generating circuit is made into the minimum unit, Two or more they should be put in 
order (for example, if six pieces become two or more about the random number of double 
figures which comprises 12 numbers of 00-1 1 which make 1 1 of 12-1=1 1 the maximum if a 
maximum of 12 transponders may exist in the communication region R at a time, the digit 
string of 12 figures will be made into a random number sequence.). It is good also considering 
the maximum of a random number as 1 1 by making into the number to 00-99 the random 
number of double figures generated at this time, and taking modi 2 of that number. As the 
random number generating circuit 60, it may be a pseudo-random number generating circuit 
which may generate a part and second data and is generally respectively used for random 
number generation at the time of double figures as shown in drawing 1 1 as the random 
number value, for example. In order to make the maximum number of a transponder to identify 
at once into the maximum, mod operation was performed within the interrogator 10, but it may 
carry out within the transponder 30. 

[0036]The transmission period of a seizing signal in case the transponder 30 does not exist in 
the air time R of the non-modulated wave from the interrogator 10 following a seizing signal, 
i.e., the communication region of the interrogator 10, In going which identified a maximum of N 
transponders with 1 time of a seizing signal. As the air time of the starting reply signal of one 
transponder shows drawing 12 , if t Q> as shown in drawing 10 , only time t made longer than 
time t Q xN which can receive at least N starting reply signals will be connected. 

[0037]ln processing all or some of sending circuit 14 and clock generation circuit 16 of 
functions by the software of the digital disposal circuit 12 in the above-mentioned example and 
using RAM as the store circuit 48 of the transponder 30, it always supplies the power supply to 
RAM from the cell 42. Although used as a random number sequentially from the number of the 
most significant digit of initialization time, it may use as a random number sequentially from the 
number of a least significant digit, and it may choose at random and may use as a random 
number. Although it asked for the random number from initialization time, a random number 
generator may be used. Although the example which memorizes in order from a start address 
applying the received ID code to an end address was explained, it may memorize at random. 
[0038] 

[Effect of the InventionJAs explained above, according to this invention, change transmit timing 
at random, return a starting reply signal, and. Since the predetermined time stop of the 



mhtml:file://C:\Documents%20and%20Settings\jdroniak\Local 0 /o20Settings\Temp\Tempor... 11/5/2008 



JINA-H06-201821 



Page 15 of 23 



communication is carried out when the identification signal included in the received starting 
reply signal is memorized by specified order and communication is completed normally, Even if 
the unspecified and multiple transponder exists in the communication region of an interrogator, 
recognize these all correctly and data communications are carried out, and the effect that it 
can communicate by reducing the probability that the starting reply signal of a transponder will 
collide is acquired. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing HDrawing 1 is a block diagram of the interrogator and transponder which show the 
example of this invention. 

[Drawing 2]Drawing 2 is a block diagram showing the seizing signal receiving circuit and data 
signal receiving circuit of drawing 1 . 

[Drawing 3]Drawing 3 is a diagram showing the relation between amplifying-circuit input 
frequency, a frequency band, and a profit. 

[Drawing 4]Drawing 4 is a diagram showing the waveform of a seizing signal and a data 
request signal. 

[Drawing 5]Drawing 5 is a flow chart showing the main routine of the digital disposal circuit of 
an interrogator. 

[Drawing 6]Drawing 6 is a flow chart showing the interruption routine interrupted at the time of 

starting reply signal reception of the digital disposal circuit of an interrogator. 

[Drawing 7]Drawing 7 is a flow chart showing the main routine of the digital disposal circuit of a 

transponder. 

[Drawing 8]Drawing 8 is a diagram showing the relation between an interrogator and two or 
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more transponders which exist in the communication region of an interrogator. 

[Drawing 91Drawing 9 is a diagram showing the ID code memory state of the store circuit of an 

interrogator. 

[Drawing 10]Drawing 10 is a wave form chart showing the timing of the seizing signal 
transmitted from an interrogator, and the starting reply signal transmitted from a transponder. 
[Drawing 11]Drawing 11 is a diagram showing the state of the data memorized in the store 
circuit of the transponder. 

[Drawing 12]Drawing 12 is an explanatory view showing a starting reply signal. 

[Description of Notations] 

10 Interrogator 

12 Digital disposal circuit 

14 Sending circuit 

16 Clock generation circuit 

18 Mixer 

20 Subcarrier generation circuit 

22 Transmission antenna 

24 Transmission and reception circuit 

26 Transmitting antennas 

30 Transponder 

32 Receiving antenna 

34 Detector circuit 

36 Store circuit 

38 Seizing signal receiving circuit 
40 Switching circuit 
42 Cell 

44 Data signal receiving circuit 

46 Digital disposal circuit 

48 Store circuit 

50 Sending circuit 

52 Transmitting antennas 

60 Random number generating circuit 

E1 Random number storage area 

E2 ID-code storage area 



[Translation done.] 
* NOTICES * 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 12] 
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[Drawing 1] 
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[ Drawing 2] 
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[Drawing 31 
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[Drawing 4] 
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[Drawing 61 
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[Drawing 8] 
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[Drawing 91 
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[ Drawing 5] 
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[Drawing 10 ] 
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[Drawing 11] 
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[Drawing 7] 
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OttlBfCtoT^SSFS (1) ~ (5) <D^fi^®aiHlgS 

(1) ~ (5) <D*J>)l—?->lZm— T'$>%<DT\ &L 
«RrtT-SK«8ijT»*«J6»»fl!)fl|*ft%l 0®tL 

so sfiLfcfi^^siE&ffi-sfT'^s^sA^wwrso mm 
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7^T'\ 5B#4 65}3 8#&£(£l -5-4-6-3-8 
T, = 1 x (to + a) • • • (1) 

fc/cu to BiEsi^no. -r*b%«jE-r4iE»is?SFe 

[0 0 2 6] JtOXfy^l3 6?tt, E1lBIS4 8iC 
SE1g£ttTi^5JS$gS3 O^f&t-f -5 I Dn-F (01 
ltC^bfcfJt?{±ABC 1 2 3 9) *gc#UJU X-r-y 

71 3 8tfcv^Tfiiws#o»7^ -r^^^iaii® 

WfU SSBfHT, SJiLfcB#{CX7 : --y7 P l 4 0fcfcV* 
T I Da- K*^€ra»j£»fi**afte0B5 OKA* 

tscfctitK m&mT>7-i-5 2ic&m-ztxrcm% 
m<Dffl£$izmmfo&m^vm.m? s c 1 1 <t *> » 
£&{rfs„ 01 2ttc©s«ij6»s#oM*^-rt)© 

T*«t), c©jgttfSWI^a\ tiffin— K, 7s2-hn 
-FSTX, I Dn-K, ^x-y^a-KRt>*x>Kn 
- F E T x*«jfcffijajS*T^fi*<igaii^lB to {c#S 
<fc3fc*jSS*rcv.5. eintCcktt, 
ftS £B l 0 tC/Txt^-T = > y T-jgRilSgfl^ &fi S 

ns. ft*, hi oT'i±jssg§ (i) imatceutsm 
m^zmm? s mz* l 

[0 0 2 7] K^gll 014, ^fl7V7 L ^2 6KJ:o 

TlS^gg 3 o ft* 5 ©jettjSSjg^fs: «t S £Hift*»l 

ss 1 2icffi»?iit?„ c<Dmw}fcgm^tiwmm®i&i 

2 tcA7»£ttS cttJ;oTi6 lc^-rfiJji*.;U-^y 
tfSKStU Xf'^l 2 0CfeV«Tieili&gFfll^K* 
SttT^S I D 3- KffBEfcEttM 3 6 Kmw.zt\x 
^5^*WKt8. 5*MLfc I Dn-h'Alifti 

tiTv^^tett7f9^i 2 2fcfc-i/^Tiem^iS3 

6 ©Eflfx 'J 7fcgfi LfcJitc I D 3- KfcKltfr So 
&*5, IB1t#IS3 6fC«, 01 Ofc^fHSfflt 2©BfC 

Sffltrc i Dn-F<o^T*^3tt^n5o ±e©0ijt-« 
mmmmmcfcg& co ~ (5) *<#&LT^sfc 

46, ttlflt 2 ORBfcjESaFS (1) ~ (5) A«&OjSlbJS 
«Fffi*0£TffSfflS*mtf» £8» (1) ~ (5) o 



(5) ^1^6-20 1 8 2 1 
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S 0 B9& iatt#g3 6 0pH11tt8B*^tfct>OT?* 
0, JSggg (1) , Jfcgfg (4) • • -jSggg (2) © 
«»CjBKUSWt*§rau C©I®K I Dn-F£f21t 

ffl»(l)OID3- K<0fHfl©fif«5fcfiH7 KUXAs 
KBttSft, «&fc»|LfcJ&*rS (2) ©I Dn-F 

omm^mt^my fux a e iciBti^ns c 1 1 % 

So 

[0 0 2 8] fiiWS#«aSfflLfc»6a 5 0^X7^1 0 

io QT°mmz^^y7T*tbz>tmm-ziriz>txTv7\ o 

2fc*5V>T I Dn-FtffBti£nT^SfrS*W¥iM2 
*u I Dn-F#E1t£tiT<^Si:Xx-y7 p l 0 8tcfc 
V^T5ti7FUXA s»>5 I D3-F*^tiiU X 
T771 1 Otcfct^TBt^tHLfc I Dn-F©&Ki21i 
StlTV^S I Dn-KOlSIOtftbWKUXAsK: 
ffi«L*OR#mi/;fc I D3-KO**OffiW5tUI7K 
L<x A efcftB-rs GftgftTVS I Dn-F 
^i/7F-TSo 1 2T*(i, ^a>y^fg£ 

lelSSl 6^IM»fc^*aftLT*ny*38£@BM 6© 

I Dn-Kfc^tfr-^gS^fciijllli&l 4fctttfj 

+•9—1 8fcA^^n, mmryy-rz z-frbm&tm 

i££LT2Hl£ftSo 

[0 0 2 9] 3W)*tv71 0 6T'a±iet|5|ttCLT 

V 7 1 14 K*VTtStt#a 3 6 fcffitt LfcHf 6Bf 
30 £R#Rg*£b3LTV->S I Dn- FO^Jaa^fToTX-r 
7^1 0 0^\RSo 

[0 0 3 0] Xr-yT'l 1 2©fflafC<fcD3Mfl7yxT 

*»tt*BaFS3 0©§fl7>xr 3 2 T'§{g2ft1$MlHl 
SS3 4T-^ft$nx-^fi^§MleISS4 4^A*^n 
S 0 x-^fi^Sffl|slSS4 4«, *Wft@»3 4A^6©T f 
-^®*fSWt^a[H]SS4 61CA2JU ffl^SUffllel 
S§ 4 6 im 7 <D7.t- 7 712 6 fcV>TSij€^* 1 SA'' 

40 71 2 6fr?.Xf77l 4 2-\jl^ ^tL.rcx-^S 
*fi^K^SnTt^5 I Dn-FtffB1f|5|S&4 8fcK<t 
^nrv^S I Dn-Ffc-SSEfSA^^JWfrStK 
fC % I Do-F^-aLfci:#fcif© < J;5^T r -^g5f< 

■TSo 1-*^^, r-*B*^«*iitffi*Ta5«i:t 
(cli, r-^SP^«ffi«|eiK4 B'xBttU M^tiiLx 
-*"P45S**Ktt n BttS»4 8©m^7FUXJ;»)^ 

7-5 2^LT7 ? -^#^^I-rSo *©XT?7l 
50 4 4 T'(i, Sa9ttffift*HP*ffl^Tfflffi#:E1&KfTfe*l 
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a*jWfcnfc«-s«piiiittfi»*wMi^*jBa6L4i'» 

[0 0 3 1] ±E©Xx-y:/i 0 2T* I D3— KtfEtt 10 

Xf7^1 0 0T&«£7 5>y£¥iJ«£ftfct£ 
[0 0 3 2] — &®!&&@^1)m<DJ&gm<Dmm& 

<m§^ tw$=L tcm^. mm 1 o t±«i§©%£ t fc * 

«FS©ID3-KttEtt£*ia^. LfcAbt, Sraffi 

#§{ST#fcj£g§§© I Da-KO»tfSMtlc|Blt¥ 
S3 6KEfiSft5, 3 6fC|B1g«*ifc^TO 

I Dn-Koj£»gi:<o5HS*»7L^TOI Dn-F 
©Ma&Jtfrofca, Xf'y^l 0 2fCfeVTI D3-F 
tfEt^tlTl^ftl^JWrSft, Xf7/1 0 4Efi^ 
T±IEkra«KLTS«S«l©#*^M?n5o COS 
S)fe^«j£^3 0©§<=7>^3 2T-§ft£ftT& 30 
SIHISS3 4, f f -^^§M@8S4 4*«T©^»SII| 
»4 6KA*?n5*^ )S^tS3 0ttSttceKiJS^M^ 

KU Xf'^ 1 3 2fcfc^TE*IIlK4 8©Ettffitt 
E 1 KEtttSftT^SaftJlJ (ClCT'fiWb^cD^giJ 

x-y^l 3 4fC*5l>TCOaSc«rfUfflLriI®^FH*}g 

E©J:dfc2 4H$IHgjr;T*l 5^f 4 6#3 8#fte>«f 1 
-5-4-6-3-8 ©&?©ft±ffifr *>m 2 ffi©ffi© 
«^5*a«i:LTR*ttU WT© (2) SfC&oT 

T 2 =5x (to +a) • • • (2) 

ftfc\ 3HgJXB0jIS£B»liaTi ~T« »4TE©J:5fc 

ft£o 

T 3 =4 X (to +a) 

T, =6x (to +a) 

Ts =3X (to +o) 50 



t#P>fl¥ 6-2 0 1 8 2 1 
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Te =8x (to +a) • • • (3) 
ftfc, W&mmT* ~T« tfctti, 4, 6, 3, 8(4, 
±E©*^©JLkffifr&£3fiiU 3t4tiu Sg5{£, ST 
&©«T©3&?£&>=?^LTl, ->£><, C©B#©iiJ£B# 
1ST. ~T« tt^ 0fc**±$K:SlM34§©»7l$ 
j£> f ft fc-5±r5Ttf LfcBfHT?**,, 

^fT-3fc^cn{c^*fe,nst><DT-fift<, it&s 

ftv\ 

[0033] Jw±ffiwufe«t5t2(^tt«it *ntf, a 

SffcStf* kftfcfSggifrS© I D 3- K*3MtLfc* 
KEtttLAoEltLfc I Da-K^jfOjSSSg-r^Tk 

^eRijs^-^caim^ft'ihUTv^rcib, ar^gg© 
T©js^s*^gij?n, a#^«^T5st^^M^*-& 

TEL < 7*-*jHI*fr5 

[0 0 3 4] SSM^WfcfetJSglftK^J/XrZ* 

*c^as«*affl-rs«^-fc:tt, 1 -o(DMfm<Dmmm 

</\ C©fc#K -|Hl©Si&«#^T*^giJ-et5J6^g§ 
OCiAiMl OitU 0~9 3-T©l 0«&©|& 
***a«i: Lfc6o©aStT«$n§aM»Ji: 
V^<0^©^S"eSft5ffi^ft<B^aiS5lJk LTffl^ 

Tt, 6HJM±iiaiLTjB«ijK«sw«^-r*«*tt 
i o" 5 *^ i o" sjawTfc^-sck^Tfrs. 
sjwft^ifi^-n-rticissss-pffljbtsft 5 fcto, 

«fti\, 

[0 0 3 5] CCT% Eft^lSE, KEttStisaasu 
tt, JS^?l©^(i:^Vz:o?7Jffl{t;BftcSp I ggg^e ) ^@$ 

4r©a»a. fi»»*«i»«i:L, f-ntjrrsiDn- 

rt©a^figiHisS6 ofCcko^fig^n^o a^fiStmss 
Tit, m$m®mmmmRfticmi%<DftG.-t%nim&tf 
^i.f5^§§©«^f@a- 1 «**«i:-r«ffl*asT»* 

ftf§Rltgtt^nfi\ 12-1 = 1 i © i i ^r«^t 
T300-1 1©1 2ffl©a?T«$tl^2ffi©a» 
«l*fcf6fflft6tf 1 2tH<D9&&l&%UB&i\t 

^kL, WOmod 1 2 t S c t T-aiS©g 
Affl^l ltLTt,^) o a»&SHIIS6 0i:LT 

a, 00* tf, ^©aafitLTsi nc/^-f £?ft&* 
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^a^ffifc-r sfefetaiaisB 1 o rtr-m o d aw^fjo 
[0036] sttfireicMKiinmi o*>e,©st 

tfc«, -o©jSg8©j^£Wf ©SfMBSIffltf 0 1 10 
2(C7iN-r t fc'5^ to 0 l OtCTjrT J^fc, ^ 

CO o 3 7] ft*, ±f2HS6Wcfc^T£{i[HlS§l 4 t 

&9EI&1 2<7)V7h->l7T'IILtt<fc< > gfcjEg 
^f§3 0Offitt@K4 8tUTR AMtffiffl-TSli^fc 
H\ «»4 2fr5RAMfc*B«t*£08&LTt5<. $ 

Tt><fcV\, 35,!:, gflbft I D3-K«tB7KW 
[0 0 3 8] 

[0ffi©fS*ftt8Hj!] 

[Hi] 0i a*aw©sias«y*is-rsEig|}i:is»jgi: 
[a 2 ] m 2 uh i (Djg®m^%m®&t7 : -i'm^ 

mmS&tZ7fi-?7uyirfflT-&Z>o 40 
[0 3] HSttiCtHiaESX^jattft^AjftSUffJgtfttffiJ 

[04] 0 4«^iSS^t7 ? -^Sacff^t©!lSJg^* 
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[0 5] H5ttKB8»0©^«iaiHllSO/4'>;l/-^>' 

_[0 6] ®6imr$m<»m j %mm®&<Dm®i&®m*§%: 

[07] BI7l4jSaP»©fi^«yi|5ilSOpt-i'>';P-^> 
^^■TiSitft0T^So 

[0 8] 08Ji®ra8£ftffgs©;i#®igrtfc#£-r.5 

[09] 09 BKiaiggQBBigiaEga) 1 d 3- Ktenttfi 

[01 0] 01 oiinmftfrz&mztizmwm^tfo 
®m a* 5. iMte t ft s jgi&fSgfi^ t © 5 y*?**<t 
S^0i?a&5. 

[0 1 1 ] 0 1 1 aiissFsogattHiSfciattsftTt^ 
[01 2] 01 2it&wj&ms^it7jkTmMmT*&5o 
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